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Claim

A spool removal device comprising a holding arm, which can rotate in a plane

perpendicular to the axial line of an unwinding drum such that it presses against the periphery of

a coil mounted on said unwinding drum of an unwinding machine to prevent the coil from

loosening, and an auxiliary arm pivoted on said holding arm; wherein a roller is provided at the

tip of said holding arm that makes contact with the periphery of said coil while said coil is being

unwound and makes contact with the spool of said coil when unwinding of said coil has been

completed; and said auxiliary arm is adapted to cooperate with the roller of said holding arm and

hold said spool such that the spool can be released when unwinding of said coil has been

completed.

Detailed explanation of the invention

The present invention relates to a spool removal device. In particular, it relates to a spool

removal device for removing the spool from an unwinding drum when the spool, which is the

core of the coil of material fed to a rolling mill remains on the unwinding drum of the coil

unwinding machine after the coil has been unwound.

In general, in sheet rolling of copper, aluminum, or the like, a cylindrical spool is used as

the core of the coil. However, the spool remain on the unwinding drum after this coil has been

completely unwound on the unwinding machine. Methods to remove this remaining spool from

the unwinding drum in the prior art include receiving the spool by a coil car and pulling it out,

and grasping the spool with a hanger installed above the coil unwinding machine and pulling it

out, among others. In the former method, because it is impossible to carry the coil to the

unwinding machine or to align the unwinding drum and the core of the coil while the operation

ofpulling out the spool is in process, the inactive time of the rolling mill is long. Furthermore, in

the latter method, because the hanger is installed above the unwinding machine, it is an obstacle

during maintenance and inspection of the unwinding machine. Furthermore, when coil

unwinding has been completed, the hanger must be moved from its standby position to the

position to grasp the spool, so that the inactive time of the rolling mill is extended.

The object of the present invention is to obtain a spool removal device that can eliminate

said drawbacks and quickly remove the spool from the unwinding drum.

The spool removal device according to the present invention comprises a holding arm,

which can rotate in a plane perpendicular to the axial line of an unwinding drum such that it

presses against the periphery of a coil mounted on said unwinding drum of an unwinding

machine to prevent the coil from loosening; and an auxiliary arm pivoted on said holding arm;

wherein a roller is provided at the tip of said holding arm that makes contact with the periphery

of said coil while said coil is being unwound and makes contact with the spool of said coil when
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the unwinding of said coil has been completed, and said auxiliary arm is adapted to cooperate

with the roller of said holding arm and hold said spool such that it can be released when
unwinding of said coil has been completed. In this way the coil is prevented from loosening

while it is being unwound, and when the coil has been unwound the spool is grasped by the

rollers of the holding arm and auxiliary arm, the unwinding drum is retracted, and when the

spool comes off it can be moved sideways, perpendicular to the unwinding drum, so that the next

coil can be mounted quickly.

Next, a preferred application of the present invention will be explained with reference to

the attached drawings.

In the drawings, the coil (15) is wound around the spool (12) serving as the core, this

being mounted on an unwinding drum (14) that can move forward and backward on the

unwinding machine (13). The strip tip (18) of the coil (15) is guided by a coil opener (17), and is

led into a rolling mill (19).

The spool removal device according to the present invention has a holding arm (1), and
an auxiliary arm (7) that pivots on a pin (8) on this holding arm (1). The holding arm (1) is

adapted to be rotatable, a plane perpendicular to the axial line of the unwinding drum (14),

around spindle (2), both ends ofwhich are axially supported by a pinion (3) and a rack (4) by
means of a cylinder (5). At the tip of this holding arm (1), a roller (6) is axially supported that

presses the periphery of the coil (15) to prevent the coil from loosening, and in one mode, to be

discussed later, also grasps the spool (12) and removes it from the unwinding drum (14).

The auxiliary arm (7), pivoted in the middle of the holding arm (1) on pin (8)r is made to

rotate around the pin (8) by cylinder (9), and its tip part is curved so as to surround the spool

(12) . Two rollers (10) and (1 1) are provided, on this curved part, and when the auxiliary arm (7)

shown in Figure 1 is rotated clockwise around the pin (8) by the cylinder (9), these rollers

cooperate with the roller (6) installed at the tip of the holding arm (1) to grasp the spool (12).

Furthermore, a light beam projector (21) for the light sensor (22) (See Figure 2), to be

discussed later, is mounted at the tip of the holding arm (1).

The number (20) indicates a coil car that carries the coil (15) to the unwinding machine

(13) ,
and said light sensor (22) is mounted on a pole (23) at the back of this coil car (20).

Incidentally, number (16) indicates a spool ramp on which the removed spool (12) will be

placed.

The spool removal device having this structure operates as follows:

When the strip tip (18) of the coil (15) on the unwinding drum (14) is unwound at the

rolling mill (19), the holding arm (1) is located at the position (A) indicated with a broken line in

Figure 1, and it prevents the coil (15) from loosening by pressing against the periphery of the coil
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(15) with the roller (6). Furthermore, the auxiliary arm (7) has at this time been retracted to the

position (B), indicated with a broken line, by the cylinder (9).

Immediately before completion ofunwinding of the coil (15), the holding arm (1) is at

the position (C), which is indicated with the solid line, and the auxiliary arm (7) is pivoted by the

cylinder (9) to the position (D), similarly indicated with a solid line, In this way, three rollers (6),

(10) and (1 1) securely press the tail part ofthe coil (15) so that this tail part cannot move around.

In this state, when the coil (15) has been completely unwound, three rollers (6), (10) and (1 1)

securely grasp the remaining spool (12), so that retracting the unwinding drum (14) in the

direction ofthe arrow (a) in Figure 2 will remove the spool (12) from the unwinding drum (14).

The holding arm (1) grasping the spool (12) is then rotated to the position (E) indicated with a

broken line in Figure 1, around the spindle (2) by operation of the cylinder (5). Then the cylinder

(9) is operated, and the spool (12) is released onto the spool ramp (16).

In parallel with said retracting operation of the unwinding drum (14), the coil (24) to be

rolled next will be carried in by the coil car (20). At this time, by means of the beam (b) which is

emitted by the light beam projector (21) of the holding arm (1) and is sensed by the light sensor

(22), the uppermost position ofthe inner circumference of the spool of the coil (24) will be

adjusted by being moved up or down on the coil car (20), and the core of the coil (24) will be

aligned with the unwinding drum (14).

In this manner, according to the spool removal device ofthe present invention, it

becomes possible to remove the spool when unwinding ofthe coil is completed, thereby

allowing transport and insertion ofthe next coil to be done quickly. As a result, the inactive time

of the rolling mill can be effectively reduced.

Brief description of the drawings

Figure 1 is a side view of the spool removal device according to the present invention.

Figure 2 is a cross section along the line II-II in Figure 1.

Key: 1 Holding arm

6 Roller

7 Auxiliary arm

10 Roller

11 Roller

12 Spool

13 Unwinding machine

14 Unwinding drum

15 Coil
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19 Rolling mill

20 Coil car

21 Light beam projector

22 Light sensor

Figure 2

Key: 1 (a)

2 (b)
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